Differential effects of pravastatin, simvastatin, and atorvastatin on Ca2+ release and vascular reactivity.
The direct effects of the cholesterol-lowering agents, 3-hydroxy-3-methylglutaryl-coenzyme A (HMG CoA) reductase inhibitors, on vascular smooth muscle responsiveness were examined by incubation of isolated aorta from normocholesterolemic rats with simvastatin, atorvastatin, or pravastatin. The smooth muscle contractions caused by phenylephrine were progressively inhibited with increasing concentrations of simvastatin. Similarly, atorvastatin at the higher concentration caused decreased responses to phenylephrine. In contrast, incubation with pravastatin had no significant effect at all concentrations studied. In Ca2+-free buffer, the transient contraction caused by phenylephrine, which results from intracellular release of Ca2+, also was inhibited by simvastatin and atorvastatin but not by pravastatin. In cultured rat aortic smooth muscle cells loaded with fura-2, increases in intracellular free-Ca2+ concentration ([Ca2+]i) induced by angiotensin II were markedly inhibited in cells incubated with simvastatin and atorvastatin but not pravastatin. The inhibitory effects of simvastatin and atorvastatin were reversed by mevalonate. These findings demonstrate that inhibition of HMG CoA reductase by using simvastatin and atorvastatin, but not pravastatin, has effects on vascular smooth muscle cell responsiveness that involve alteration of Ca2+ homeostasis through a mevalonate-dependent pathway.